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CONTRIBUTIONS TO THE KNOWLEDGE OF THE
SIPHONAPTERA.

sy THE HON. NO ¢ ROTIISCHILD, B.AL, FIES.
(Plates XVa. XV XVIIL)

Dl{. K. M. HELLER of Dresden punblished the deseription of a new flea,
Typhlopsylle agyrtes, in Lutomologische  Nachrichten for 1806, At the
request of Dr. Heller I undertook to investigate this species more thoroughly.
Nince I received the two specimeus of this flea which Dr. lleller kindly gave me
for my proposed investigation, I have ascertained that this speeies was long known
in Fngland. [t was, however, identified with 7yphlopsylla assimilis Taschhg.
During the course of my investigation I was fortunate enongh to find ont a few
hitherto nnrecorded facts about the morphology of the exoskeleton of the Pulicidar,
These lew facts, together with two descriptions of new speeies and a few notes on
some of the less known British members of this group, form the subject of the
present paper.  Throngh the kindness of my friend Dr. Jordan 1 have been able to
add a series of drawings illustrating the text.  Dr. Jordan, moreover, has thronghont
given me much assistance and advice, for which my best thanks are due to him.

ENOSKELETON O 7YyPHLOPSYLLY G YRTES

br. Wagner has already given carveful figures of the head and the mole sexnal
armature of this species in his paper on Aphaniptera, IHor. Sor. Fut. Ross. XXXI.
PLIXUE 23024 (I805). T must consequently apologize for re-stating some of his
discoveries.

A very remarkable feature of the morphology of the head of 7% vgyrtes and its
allies is the tubercle (P XVaL L[ 1) at the edge of the antennal groove. This tuberele
has the appearance of a rudimentary spine, it is wmunel thickened, and forms a dark
prominence, A further peenliarity of this strneture is its position, whicl colneides
with that of the vound eye of the members of the genns Pulvr. The rudimentary
spine, moreover, exhibits some black pigmentary matter within it.  Is it possible
that this spine is the vestige of a once functional eye

The prothorax consists ol a dovsal half-ring, the pronotam,and a very promineut
ventral picee, the prosternum, at the anterior end of which the forelegs are inserted.
PLOXVIL £ 20 gives a ventral view of the prosternam of 7. «wgyrtes. The
sterimm is, as the figure shows, divided by a mesial ridge into two halves.  These
arc ventrally concave, and extend laterally to the pronotum.  The portion T term
the prosternum is in point of fact vot the *sternum ™ proper, hut corresponds to the
posteoxal picees of the prothoracical sternite of other inseets.  In the present
article, however, the term prosternum las been adopted for the whole ventral part
of the prothorax.  The coxal cavities of the prosternnm (e-¢) are closed behind, as
opposed to those of the meso- and wetasternum, which are quite open. The eavities
of the meso- and metasternum arve not separated from each other by any chitinous
leces, since the sterna have not developed any long intercoxal processes. PLOXVIL
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. 20 shows the mesosternum when viewed from a ventral position. This has
the form of a very narrow half-ring.  In the mesosternum there are no lines of
division externally visible; the varions plenral or ventral pieees are fused together,
the two portions <hown in [. 20 being the mesostermmn and the epimeron
(msf + epm).

When viewed from the front (Pl XVIIL f. 23) the mesosternum has the
appearance of a transverse plate which is not prodnced ventrally in the middle,
there being no intercoxal process.  Indications of a division of the plate are visible
at both the lower and npper edges.

The metasternnm is also narrow when viewed from a ventral position, hut ix
much longer than the mesosternnm. 'l XVIL f 20 demonstrates the faet that
the sternnm forms a mesial tnberele and is well separated from the epimeron (epm).

In f. 21, which represents the metasternum in side view, the sternum is shown
ventrally prodnced into an intereoxal triangular tnberele.  The fignre [urther shows
the position of the epimeron (epm) and the episternum (epst).  The episternum is
a small pieee lateral 1n position widely separated by the epimeron and sternum from
the coxal cavities.

Iu a froufal view (f. 22) the epimeron, which lies behind the sternnm, is not
visible : the episternnm, however. ix plainly visible hetween the metasternnm and
the metanotnm.

The three plates of the metathorax <hown in PL XVL f. 6, the side view ot
Ceratopsyllu clongutas, 1 have termed®in the present paper sternnm, episternum.
and epimeron.  The homology of these parts as accepted by me has hitherto not
been recognized by others. 1 consequently give my reasons for introdueing this
somewhat new departnre.  The genus (eratopsyllin perhaps shows the plates in
question best. In the accompanying diagrammatical tignre of the metathorax of

|
Iree 1.

(. clongatus, the above-mentioned three plates are represented.  These in fact arc
present in all onr ticas, and have always the same position.  They vary, however,
in outline and in respect ta the bristles they bear.  The large plate (epm), the
epimeron. bears the metathoracic stigma at its upper edge. 1t was often considered
to be a rudimentary wing by the older authors. Dr. Landois * erroneously treated
it as the ventral plate of the first abdominal segment.  The inner surface of the
epimeron serves tor the insertion ol the coxal muscles.  The second plate (epst),
the episternmm, does not seem to have heen clearly recognized by others ax a
separate plate ot the metathorax, thongh it is certainly indieated in many of
Taschenberg's fignres. The coxal eavity is formed by the metasternum and the

-

Anatomic dex Hundeflohrs, po X (1556),
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large flap, the epimeron. The tlap, thercfore, has the position which the epimeron
of other insects generally has.  In many insects the episternun takes part in the
formation ot the coxal cavity, bnt in others it does not. The plate 1 have termed
the episternnm does not take part in forming the coxal cavity. Its position, however,
is dorsal to the lateral portion of the metasternum, as is the case in other insects.
This plate ean therefore very well be the homologune of the episternum, in spite of
the distance at which it ix placed from the coxal eavity. The mesostermun (Iig. 1)
of (" elongatus consists of two distinetly separated pieces; a veuntral and a lateral
one, designated in the figure msst and epst + epm.  The suture separating the
two is only marked ventrally in 7. agyrtes, at the very edge of the plates above the
coxa. The large lateral plate is internally divided by a ridge (punctured in Fig. 1)
into an antevior and posterior piece ; the ridge resembles those which are observed
at all sutures of the thorax. It is, therefore, possible that this internal ridge of the
lateral plate of the mesothorax is an indication of a suture of which all traces are
now lost externally. From this we might infer that the lateral plate originated
by a fusion of two plates both of which reached the coxal cavity. These two
plates would have had the position which the episternum and epimeron of other
iusects have. The posterior of the two (epimeron) would correspond with the flap
(epimeron) of the metathorax, The mesothoracic epimeron has no stigina on its
upyper side, but there is a stigma on the membrane behind the coxa which is covered
in a lateral view by the lower edge of the epimeron. This membrane is strengthened
by a piece of chitin that runs from the epimeron to or almost to the stigma, It
might be urged that this piece of chitin wax the homologue of the metathoracical
flap, and the cireumstance that it is the supporter of the mesothoracical stigma scems
to be in favour of thix contention. 1 think it therefore best to leave it for the present
nndecided whether the plate designated in Fig. 1 ax epst + epm, = episternnm +
epimeron, corresponds to Dboth the episternum and the epimeron. or whether it is
the episternum, and the chitinous piece near the stigma represents the epimeron.
The question cannot be solved without a full comparison of many different forms of
fleas, which I have not yet carried out.

The epimera of the metathorax extend so far back that the short metanotnmn
does not cover the space between itself and the metasternum.  On this account the
first abdominal scement has been pushed forward to torm a dorsal coveriug to the
metathorax. The ventral plate of the segment ix wanting. landois, L., mistook
the epimera of the metathorax for the ventral plate, as 1 have already mentioned.

In addition to the first abdominal segment there appear to be nine more
segments, of which the last three (or fonr) are largely modified in hoth sexes.
The first seven tergites, like those of the thorax, have two principal rows of bristles,
as shown in £ 1. 3. 4.6, 7. 11, The lowest bristle of the posterior series is placed
below the stigma.  The sternites, on the other haud, are provided with a few Dristles,
In fact the sternite of the second segment of 7. agyrtes has one or two bristles
only.  All these bristles lie close i)pnn the segments, and the rows of long
ones have perhaps the function of preventing the hairs of the host getting
between the segments, At the apical cdee of the seventh tergite there are dorsally.
on each side, one long and two short bristles, which may possibly serve as a
protection for the peenliar sensorial plate of the pygidinm. In other species of
fleas the number and proportional length of these antepygidial bristles varies
considerably, and {urmnish obvious distingunishing characters. In the sexes these
bristles are al<o often different.  Typhlopsylla pentacanthus, for instance, has no
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bristles in the male (Pl. XVa. £ 3). while in the femele there are two on eael side.
In the case of 7. spectabil/s again the male has three and the female five bristles ou
each side in this position. The unmber of the bristles on the sternites is from
two to six. Here again the numbers vary in the sexes.

While the third, fonrth, fifth,and <ixth sternites are covered by their respective
tergites, the reverse is the ease in both xexes with regard to the second segment.
In thix case the sternite covers the lower portion of the tergite (PL XVa. XVL £ 1.
3.4 6.7.11). The seventh xegment ol the male, like the preceding five segments,
has its tergite covered by its sternite, and is normal in strncture. In 10 agyrtes
and other members of the same genus the seventh sternite of the srmale exhibits
some pecnliar eharacters.  In this case the sternite covers the tergite, while in the
male, ax 1 have previonsly mentioned. the tergite covers the sternite.  This seventh
sternite i narrower mesially than at the sides. The dilated lateral portion is
deeply sinnate, thus consisting of an upper broad and a lower narvow lobe (P’ NX'Va,
£.2). In Typllopsylla pentucantloes and T. dasycnemus the lobes are also present
(Pl XVa. £0 5); they ditfer, however, in shape in ecach species.  In the genux
Ceratopsyglle (P1OXVL A 6. 7) the seventh sternite i still more enlarged, bt its
onter edge i not sinuate.

The eighth segment of the fewmnle of agyrtes differs entirely from the other
segments.  The sternite is redneed to two narrow bottle-shaped pieces, whieh bear
a few ~hort hairs at the top (PL XVIL [24. viii. v).  The sternite therefore is
mesially divided, which is not the case with segments 2 to 7. lu a lateral
view the sternite wonld be hardly noticed (PL XVa. £ 2. viii. v). The separation
ot the sternite into two halves does not seem to he eomplete in all fleas ¢ in Pules
goniocephialus, for instance, the two narrow plates remain nnited at the base.

The eighth tergite ix correspondingly enlarged, forming a comyplete ring, the
ventral edges of whieh nearly toueh each other: in fact they almost conceal the
steruite front view. The npper portion ol the tergite is narrower than the lower part.
It is divided, moreover, in the middle, the division nearly reaching the base.  Thix
peenliarity ix well shown in Pl XVIL £ 25, which represents the dorsal view of
the eighth segment. In the ligure the two stigmata, which lie elose to the midile
sinus, are also represented.  These, taken with the trachea, are hammer-shaped in
appearance.  Their mouths ave densely clothed with tine hairs.  The bristles near
the ventral edges of the eighth tergite, shown in PLXVIL {0 24 and 25, ave
generally quite constant in length, number, and position. The ditference in the
mesial portion of the eighth tergite of the two sexes of 7. agyrtes is very con-
spicnons (PLOXVIL £ 140 vl d, and £2 2050 viil. d).

The portion following the eighth segment corresponds to the ninth and tenth
segments in the wele; of whieh wmention ix made turther on. The structnre,
however, of this portion of the abdomen in the semale is different from the struetnre
of the end of the abdomen iu the male. Tu fact I am not yet prepared to give a
decided opinion on the homology of these portions of the morphology of the female.
In the view from above, Pl XV L 17, a plate (a) is represented on eaeh side,
the two plates being separate in the middle line.  In addition to this a larger
undivided plate (hy ix showu, in the middle of which the ovate sensual plate ix
placed. Finally the two palpi-like processes (¢) are shown. 1o a lateral view,
PLXVIL 1. by, the same plates are vepresented.  In addition to these, however,
two more plates are present, marked in the ignre o' and b The plate marked

al is ventral to the plate marked a: and the plate b is likewise ventral to b
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The anus is sitnated between b oand b, When the abdomen is viewed trom below,
PLOXVIL £ 19, two portions only are visible, the basal portion marked (a)
and the larger apical plate (b'), besides the two processes (e).

As 1 have previously stated, 1 ani not at present prepaved to deseribe the
honmology of the plates marked a, a', by and bt on PLOXVIL £ 170 I~ 100 It is
tempting to suppose that they represent the ninth and tenth segments, but this
conclosion is, 1 think. not correet + for in the male the sensory plate is part of
the ninth tergite, and it is not impossible that the processes ¢ of the semale are
Lionologons to the tenth segment of the wale.

Lu the wmale of 1. ayyrtes the sternite of the ecighth segment is very much
enlarged and conceals to a great extent the ninth segment (PL XVa 0 1), Itisa
large concave picce of chitin, sinuate in the mesial line, torming alarge cavity which
opens dorsally and apieally. The bristles of the eighth ~ternite are characteristic
of cach species.  They differ in number and position in each species of Typllopsylla.
The cighth tergite is rather small, and is of a singular appearance, in cousequence
of the pecnliar development of the stigmata. A dorsal view of this portion is
given on Pl XVILL f. 14 The two stigmata wre not simple ecircular openings.
They are mueh dilated along the edge of the scgment, hotli dorsally and ventrally,
and meet in the middle line, where the segment is deeply sinnate. The sinus,
which does not reach halfway across the segment, forms part of the stigma-cavity,
which is densely clothed with fine hairs. The development of the cighth segment
in the swle as here deseribed seems to e peenliar to the genns Zyphlopsylla.
The genera Ceratopsylla, DPulee, and. ¢cratophyllus have a very small eighth
sternite, consisting of two separate narrow plates (Pl XVI. £, 1o, viii. v).
The eighth fergite in these genera is very large. T Ceratopsylin elonyutns 3
(P XV £ 10) the eighth tergite ix divided dorsally in the middle @ each
plate thus formed ix sinnate.  The sinus separates from the plate a lobe which
protrudes dorsad. At the base of the lobe the comparatively small stigma is
placed.  The sexes of Ceratophyllus, Pulew, and Ceratopsylle agree with one
another with regard to the relative size of the sternite and tergite of the eighth
segment. I this respect these genera differ markedly trom 7yphlopsylia.

If the eighth sternite und also the lower part of the eighth tergite of 7yphlo-
psylla agyrtes be removed, the copulatory apparatus of the wole and the pyeidium
are seen. Pl XVIL i 120 W represents them in sitn. Between the eighth
tergite (P’ XVIL f. 12 viil. d) and what is distinguished a~ x in the same
figure the sensnal plate is sitnated.  The Tateral portion of ix. «, which is
separated from  the dorsal portion by a decp sinus. is again divided into two
processes prand p'yand produced internad into a long curved process on cach side, the
manubrinm of Wagner.  The dorsal and lateral portion ot ix. d form one plate.
the winth tergite, moveable ouly in toto.  Dr. Wagner hax figured this apparatos
as here deseribed quite correctly, and T repeat it only for the sake of completenes,
Joined to the large and complicated ninth tergite is 2 bhoomerang-shaped organ
(PLONVIL £32 ixe v) which i~ provided  with haies at the apex in o
characteristic way.  Another moveable picee ot chitin ix also joined to ix. d.
namely the organ f, which Hes at the inner and ventral ~ide of the process pt. The
hairs upon the moveable **tinger ™ t are conuected with the interior of the organ,
which ix hollow, and scem to be sensory Lairs.  Just behind the dorsal sensual
plate there is o transverse suture whicli separates the anal eonvex plate x from
ix. d. This sutnre is also plainly vistble, when viewed trom above ('l XVIL
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£ 14).  On ecach side of the anal plate x a tlap is present.  These tflaps may
either be the lateral parts of the anal plate tiened np in consequenee of the pressare
the mounted specimen is subjected to, or thiey may be separate plates ventral to x.

It is obvious that the portion designated in 0 12 on PLONVIL ax ixo d
i~ really the dorsal ninth segment, and the boomerang-shaped organ the ninth
sternite.  The anal plate x must be o tenth segment, as it is scparated by w
suture from the uinth, the Hue of separation being ascertained from longitudinal
seetions,  The plate x, moreover, has been [urther observed in a live speeimen to
flap up and down. while the ninth tergite with its sensual plate showed no
movement. 1 the lateral flaps beneath the tenth tergite, which covers the anus
from above (PL XVIL {0 120 14), are separated from x, they must represent
the tenth sternite.  1f; however, they are only the sides of x; it might be suggested
that the tinger-like organ f of ix. d was a modified tenth sternite.

In the genus Typhlopsylla and other genera of Pulicidue not only the ninth
tergite ol the mele affords good distinguishing characters, hat also the ninth sternite,
as can be aseertained by a comparison of PL NVIL {0 12, 138,

Gexvs TYPHLOPSYLLA
I. Typhlopsylla agyrtes (I’ XVa. fic. 1 4,2 9)

? 1. wssonels Taschenberg (et alit), Die [6he p. 90 (1880) (partim).

I assinilis Suunders (not Taschenberg), Fout. Mon. Mag. (2). TL p. 170 (1891).

T agyrtes Heller, 2nt. Nochr. XX po 07 (18096) (Borkum) ; Wagner, Hor. Soe. ot Ross. XXX
p 35t 9 £ 23 (1898),

The front of the head is vounded, and has in front of the antennal groove two
parallel rows of bristles.  The first row consists of five bristles, and the sccond of
three.  Immediately in front of the antennal groove is a small spine-like tuberele,
the exact position of which can be best made out from the figure.  The gena has at
itx posterior edge three spines whieh streteh backwards,

Near the hinder edge of the head is a row of fonr bristles. The most ventral
of these is very long.  Between this row of bristles and the antennal groove there
are five or six longer bristles.  The upper fonr of these stand in an oblique position.
The antennal groove is dorsally bordered by w series ol fourteen (J) very thin
short hairs: in 9 there are some additional short bristles behind.

The pronotum bears a row of tive long hairs, between every twoof which ashort
hair is placed. At its posterior margin is & comb of sixteen tecth. This number
appears to be juvariable.  The dorsal portion of the mesothorax has two rows of
hairs on it; the first consists of short hairs, the sccond of loue ones.  The anterior
portion of the mesonotum, morcover, bears numerons small hairs scattered irregu-
larly over its surface.  The episternum ( + epimeron, #/de p. 535) is a moderately
large plate, the shape of which can be best scen inthe figure : it bears ten hairs,

The mwetanotim bears, like the mesonotum, two rows of hairs.  Besides these
there are some more hairs on this portion of the thorax plieed just beyond the
widdle,  The ¢pisternnm is a small semicireular plate with two bristles at its end.
The epimeron is large and shaped as in the figure; it bears five hairs.

The first seven tergites of the abdomen of both sexes, as usual, have two rows of’
bristles on them. The first of these rows eonsists of small bristles ol a uniform size.
The second row contains alternately long and short bristles.  The number of these
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bristles appears to vary shghtly acconding to mdividuals. At the posterior edyges
of the first, second, third, and fonrth tergites there is a small spine placed close to
the middle line on cach side. At the posterior edge of the seveuth tergite there are
on each side elose to the middle line one tong and two short bristles.

The enlarged eighth sternite tu the wele hears about seven small and three large
bristles. At the posterior end ot the bhoomerang-shaped niuth sternite there are
abont fonr tong and five short bristles. The cighth tergite in the female 1s,us nsual,
mueh eularged: it bears nine hairs near its ventral edge.

The coxae of the forelegs are covered with numerons bristles on their onter edge.
The tibiae have at their posterior edges seven pairs of strongly chitinized bristles.
The inner bristle of the second, fifth, and seventh pair is louger than the others.  On
the ontside ot the tibiac there is o series of seven smaller bristles.  The mididle
and hiud legs are similar in strocture to the first, but the coxae are practically
naked.

Length 2:25—235 muw.

Hab*® Hypuduens glareolus, Tring, North Berwick, and Hanover; Mrs sil-
ruticus, Tringy Mus musculus, Tring: lreicoln winphibivs, Tring and Drighton T
Soreaw calyaris, Tring 5 Crossopus cllivtus, Wick 5 Talpu curopuea, Tring, Box-
worth, 1 ete.s Mustela valyaris, Tring: Mustelu putorivs, Aberystwyth. §

2. Typhlopsylla agyrtes nobilis subsp. nov.

This form agrees in every respect with the type, one character excepted.  The
subspecies shows a tendency to lose one of the cenal spines on each side. In @
series of over thirty examples of this flea from its host, nearly every specien has
lost one or two genal spines on one side.  In several cases one from both genae has
disappeared.

Lab, Nreicola vwphibius, Tring: Brightou. 1

The present species, as | bave previously stated. was described by Dr. eller
in 1st6. The two type-specimens, both wmales, were given him by Professor O,
Nehneider, who canght them on the Istand of Borkum, where they were tound in the
sand.  Since then, however, Dr. Heller has received a further snpply of this insect
trom the same locality taken trom breedeolo arealis.

At the request of Dy. Heller 1 nondertook to investicate the species, and tor this
purpose he most conrteously presented me with two examples.

Dr. Heller's species | fonnd to be identical with the English insect which
Mr. Edward Sannders introdneed into the British Wst as Typhlopsyllo assimilis
Taschhg.

Iu Die Flobe, pp. 95, 96, Do Taschenberg diagnoses his  Typhlopsylla
wssimilis ax having eighteen tecth in the pronotal comb, and a * boot-shaped ™
genital organ in the meale.  Dr. Heller diflercutinted  his  species  from  the
assimilis ot Dr. Taschenberg by its pronotal comb consisting of sixteen teeth

Refers to specimens in my collection only, thronghout the present article.
7 Messrs, Brazenor Bros,
1 Mr. William Farren,
§ Mr, George Dawvis.
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and by its lacking the * boot-shaped ™ genital organ in the wale. To further the
inquiry 1 applied to Mr. Ritsema of Leyden for typical specimens of wssimilix
Taxehbg., which he most kindly sent me. 1“rom the above-mentioned investigations
1 came to the conclusion that all the insects T had examined both from England and
the Continent were the same species, namely agyrtes leller, all of them (inclusive
of the specimens from Ritsema) possessing sixteen teeth in the pronotal eomb.
The dorsal ninth segments also were identical in all of them. The shape of this
organ, however, when dissected out cannot be called @ hoot-shaped.”  Dr. .tulius
Wagner, Hlor. Noe. Ent. Doss. 1595, XXXL to 9. £ 25, gives an illustration ol the
genital armature of what he calls Typhlopsylla assimilis Taschbg., This figure
undoubtedly represents an exeellent species. It would, however, be interesting to
know if this is the real vssimilis or a new speeies. It seems most probable that
the munber of teeth in the prouotal comb of the inseet Dhr. Tasehenberg called
assimilis was miscounted.  The identity of Dr. Taschenberg’s insect. however,
must always remain doubtful.

1n North America a closely allied spectes 15 fonud with fourteen teeth in the
pronotal comb, which has hitherto not received a name. This form Mr. Daker
considers identical with Dr. Taschenberg’s wssimilis : vide Capadion Entomologist

NXXVIL po 190 (1595),

3. Typhlopsylla dasyenemus (I’l. XNVa. tic. £ 4.5 7).

1. dasyenemns Rothsehild, Fut. Record IX, p. 159 (1897) (Tring).

The front of the head ix rounded ax in the previonsly mentioned species.  The
two rows ol bristles in front of the antennal groove consist of five and two Inistles
respectively.  The small spine-like tuberele ix present in this species also. The
eena has at its posterior edge four spines which streteh backwurds.  Near the
hinder edge of the head are six bristles. Detween this row of bristles and the
anteunal groove are six or seven more bristles of varying lengths.

The pronotum hears one series of Jong hairs only 3 at its posterior edge 1s a
comb of sixteen teeth.

The mesonotun has one row of hairs on it. The cpisternum (4 epimeron)
bears cight hairs ; its shape can be best made out from the figure.

The metanotum has one distinet row of hairs on it ; xeveral small hairs; how-
ever, are scatfered over its surface.  The episternum is w small plate of a somewhat
irregular shape bearing a single hair.  The epimeron is shaped as the figure <hows:
it bears four hairs.

At the posterior edges of the first six tergites of the abdomen of the male and
the first five of the female there is a small spine placed close to the middle line
on each side. At the posterior edge of the seventh tergite there are on ecach side
close to the middle line one Tong and two short bristles.

The enlarged eighth sternite in the wele bears about three small and one Targe
bristles.  The hoomerang-shaped ninth sternite ditfers widely from the same organ
in 7.agyrtes. 1tis much stouter, and bears four hairs. The tibiae, especially of the
hindlegs, are very hairy.  Thix, in faet, is one of the most striking characters of the
present speeies.

Length 2:25—2:35 mm.

Hh, Sorex vulyaris, Tring and Hanover; Talpn curopaca, Tring.

D, Jordan discovered this species at Tring last year: since then he has taken a
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fair number of examples, chiefly on Sorexr vuigaris. This year he took a single
specimen at Hanover on the same host.

4. Typhlopsylla pentacanthus (PL NVa. fig. 3 &),
1. pentucanthus Rothschild, Ent. Record IX. p. 65 (1897) (Tring).

The front of the head ix scarcely ronnded.  Before the untennal groove there
are six moderately long hairs. At the posterior edge of the gena are five spines of
nueqnal length,  The first four gradnally inerease in length.,  The fifth spine is
somewhat smaller than the others, and is in the same position as the tubercle in
1. agyrtes: it is, in fact, probably homologous with it.  The back of the head bears
three rows of bristles, The maxillary as well as the labial palpi are remarkable
for their great length.

The pronotnm bears a row of alternately arranged long and short hristles; at
its posterior margin is a comb of fourteen teeth.

The mesonotnm bears two rows of hairs,  The first row consists of short hairs,
and the second one of alternately arranged long and short ones.  The episternum
(+ epimeron) is_a large plate, the shape of which can be scen from the figure: it
bears five or six hairs,

The metanotum, like the mesouotum, hears two rows of hatrs. The episternnm
is & small conical plate bearing two or three hairs. The epineron is large, and
bears four long hairs.

The first seven tergites ol the abdomen bear, as usnal, two rows of bristles,
The first of these rows consists of small bristles of a nniform size.  The second row
coutains alternately arranged long and short bristles, The number of these briztles
appears to vary somewhat according to individuals.

At the posterior edges of both sides of the first four tergites in the mule there
are two small spines placed close to the middle line. In the male also there is
a single spinc at the posterior edges of the fifth and sixth tergites. In the semale
the two spines are present on the first two tergites only, the next three tergites
having one spine ouly., On the sixth tergite in the femele there is no spine.  The
long liairs at the posterior edge of the seventh tergite which are so charaeteristic
of many fleas are absent in the male. In the female there are two long hairs on
each side in this position. The enlarged eighth sternite in the wmale bears five long
hairs at its posterior edge. The moveable portion of the ninth tergite rescmbes the
same portion in Typhlopsylla gracilis Tasehhg.: see PL XVIL £ 16, The enlarged
eighth tergite of the female bears namerons hairs near its ventral edge, many more
being present than in 7% agyrtes.

Length 1-95—2-77 mm.

Hab, Mustela vulgaris, Mus silvaticus, and  Talpo curopaed, Tring; Mustelu
rulgaris, Boxmoor.*

This species appears to he rare. It was tirst taken by Mr. Albert Pitfard at
Boxmoor, Herts, in 1893, who secured three specimens from a weasel (Mustela
rulgaris).  This insect, thongh recognized ax new by Mr. Edward Saunders, was
not deseribed.  In addition to the three original examples 1 had seven specimens
taken at Tring, Herts, aud Mr. Edward Sannders has two more from another locality.
Hitherto this species has not heen recorded from the Continent. The above-mentioned
twelve specimens are, as far as I know, all the recorded examples of this very
distinet insect.

* Mr. A, Piffard.
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GEaUs CERATOPSY LLA,

Thi~ genus contains the fleas parasitic on bats. It i~ an extremely well-detined
genus, as pointed out by Dr. Wagner, At the extreme anterior portion of the head
there are two chitinized tlaps on each side.  The maxillae arve of the peeuliar shape
shown iu the tigure (PL XV 1 6).

In the present article I treat of cight-combed species only © and as a
considerable amonnt has already been published on these species by Dr. Waguer,
Hor. Soc. Jint. Ross. XXXNL pp. 26—33, 1 have endeavoured to eall attention to
the most salient teatures only.

. Ceratopsylla elongatus (Pl XVI. tig. 6 v, ~ 9,10 4),

C. clongutes Curtis, Guide Geno po 36 (1820) 1 1d., lfl'iti.v/l‘ Lot IXL No, 417010 (18332).
C. subobsewre Wagner, Hor. Soe. Fnt. Ross, XXXT. peo320t INC £ 15 (1898).

The present species, which has already been described by Dr. Wagner, L,
is the largest member of the genus Ceratopsylln hitherto recorded from the
British Islands.  The pronotum and the metanotum bear combs at their posterior
edges.  The first six tergites of the ubdomen likewise bear combs at their posterior
edges.

On p. 543 1 give a table showing the variation in the number of teeth in these
combs, in both sexes.  The episternum (+ epimeron) of the mesothorax is oval in
shape, and bears abont half a dozen small hairs.  The episternnm of the metathorax
ix a small plate with a few hairs on it.  The epimeron, however, is lurge, and bears
at its posterior edge two long and one short hairs—a very characteristic featore
of the species. At the posterior edge of the seventh tergite in both sexes there are
one long and two short bristles on each side close to the middle line.  The cighth
tergite in the we/e is peculiarly modified, as ix shown on PL XVI. {10, The stigma
ix placed at the base of the dorsal posterior lobe, as I have already mentioned.
The eighth sternite in this sex is much rednced, ax is shown in the same figure,
In the femnle the cighth tergite is, as usnal, enlarged.  Just before the opening of
the stigma there are in the present species two small hairs; as is showu on Pl XV,
f. > The seventh sternite is much enlarged in the female.aud bears in C. clongatus
numerous small hairs.

Length 3—23-2 mm.

Liah. Seotophilus noctulu, Tring, Cambridge,® and Brighton.t

Curtis, as | have previously notified, described this species.  Ile gives a very
accurate measurement of it in his Lritish Futomology, lc., aud farther states that it
is parasitic on the vellow bat ( Uesperuyo noctula), its only host.

Dr. Wagner redeseribed this species under the name ol subobscura, as mentioned
above.

I take this opportunity to correct an error of mine in this journal, axte, Vol. 11,
1a05. p. 66, Here recorded Ceratopsylla pentactenus as new to the British list.
This species, however, had been previously recorded as British by Mr. Edward
Saunders in the £nt. Mon, Mag. (2). 1L p. 66 (1592),

Dy, David sharp and Mr, William Farren.
T Messrs, Brazenor Bros,
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TaBLe snowinNe THE NUMBER oF TreTH IN tnE Coxps (€ elongatns).

Abdomen.
. S I :

Proth.  Metath. 1. . e | v. VI

3 14 28 10 50 % 38 | 31 | 25
B — _— S —
d 12 35 36 19 4 10 | 33 } 30
R N - o o |
3 38 34 25 11 11 35 ‘ 30 ’ 27 ’

{
—— -

? 36 33 37 16 15 34 26 20
| !

? 37 29 32 37 ' 36 30 22 16

? 38 26 25 36 S0 25 17 1

6. Ceratopsylla octactenus (Pl. XVL fig. 7 %, 9 v

C. octactenns Kolenati, Purusiten d. Chiropt. p. 31 (1856), t. 111 £. 31 (1857) 5 Wagner, fHor. Soc.
Ent. Ross. XXX1, p. 26 t. IX. f. 16 (1898). -

The present species has been fully described by Dr. Wagner. I figure the ?
on Pl XV f. 7. At the posterior edge of the episternum of the metathorax are
one long and two short hairs.  Fnrther characters are the single row of hairs on the
cnlarged seventh sternite of the abdomen of the femele, and the four hairs beneath
the stigma of the eighth tergite in the same sex: PL XV f. 9.

Hab. Scotophilus pipistrellus, Tring; Vespertilio natterers, Tring.

. Ceratopsylla intermedius =p. nov.

This speeies is allied to €' elopgatus, but it is somewhat smaller,

The ninth tergite of the male differs trom that of (. elonyatss as follows : the
wannbrium is narrower : the dorsal edge is less indented and Iacks one of the
longest hairs.  The moveable portion, morcover, is rounded at its upper edge
instead of being curved (PL XV1I. £ 15).

The speeies farther differs in having a single row ot hairs on the enlarged
seventh sternite of the female, and only three hairs below the stizma on the eighth
tergite.

Lengtl 2:35 .

Hnb. Scotoplilus serotinas, Brighton,* and Yalding, Kent.t

This species appears to be exelusively confined to the Serotine bat (Scotophilus
serotinus). 1 have a fairly large series ot it, all ot which exhibit the charaeters
mentioned above.

* Messrs, Brazenor Fros,
f Mr. Ogilvie Grant and Captain Savile Reid.
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1 received from Mr. William Farrea ot Cambridge last June a lTarge series of
Ceratopsylla jubate Wagner, taken {rom Scotophilus pipistrellus near Ely, Cambs,
Since then I have taken a tew examples at Tring from the same host.  This species
has hitherto been nnrecorded from Great Dritain.

Gexvs STEPHANOCIRCUN Skuse, Reeords tustral. Mous. Hop. 07 (1503).

The genus was ervected for an Australian species. Nt dasyurd, tound  on
Dasyurns moculotus.  t describe here another species, which 1 think is congenerie
with dasynre.

~. Stephanocircus mars sp. nov. (PL NVL L1t 9).

The tront of the head is encased in a helmet-like structure, much flattened
towards its anterior end.  The posterior margin of this is modified into a ving of
thirty-eight teeth, of a similar strueture to those on the pronotum. The portion of
the head immediately above the antennal groove is covered with short hairs, the
position of which is shown in the tigure. The antennal groove and the gena are
both prolonged. The gena bears three hairs, and along its posterior margin are six
strongly chitinized spines. The eyes appear to be entirely absent, but the small
tuberele in the characteristic position previously referred to is present. The maxillue
are elliptical in shape.

The pronotum bears three rows of bristles. The first row cousists (on each
side) of about six small Dbristles, the second of about nine larger ounes, and the
third of seven large and seven smaller ones arranged alternately. The posterior
margin of the pronotum forms a comb of twenty-six bristles.

The mesonotum bears two rows of bristles. The first row eonsists (on each side)
of six Dristles of moderate length, while the second consists of five long and five
short bristles arranged alternately.  The epimeron ( + episternum) is a large plate
covered with about fourteen short hairs.

The episternum of the metanotum is small, bnt the epimeron is mueh larger
and bears a double row of five bristles. The first two tergites of the abdomen are
omamented with a single row of alternately arranged long and short bristles,
numbering nine and cleven respeetively.  The third, fourth, tifth; and sixth tergites
hear two rows of bristles.

The seventh tergite bears similar hairs, but has in addition at its posterior edge
two long ones close to the middle line. At the posterior edges ot the first, second,
third, and fonrth tergite close to the middle line there are two small spines ou each
side. A\ single spine is in the same position on the sixth tergite. The cighth
tergite is much enlarged, and vrnamented with numerous hairs.  The first seven
sternites bear a few hairs only.  The tibine are remarkable for their extreme
haiviness.

Leugth 3 mm.

b, Hesperomys sp. (7), Argentina.

1 amw wueh indebted to Dr. Carlos Berg for a single specimen of this wonder(nl
insect.




EXPLANATION OI' PLATIES NVa. TO XVIL

Vil il ix, x, segments; d = dorsal, v = ventral; { = moveable process of ninth
segment, = immoveahle process: m = internal process of ninth segment
(= manubrium); st = stigma; c-¢ = coxal cavity: pst, mst, mtst = pro-,
meso-, metasteruum ;  epst = episternum ;  epm = epimeron; mtn = meta-
notumn.

PLATE XV

-
B
gt

Typhlopsyllec wyyrtes &, p. D3N

w20 End of abdomen of 7. ayyrtes 9.
.0 Typhlopsylla penticanthus 3. p. 541
. 1. . dusyenemns &, p. 510,
. 5. . . end ol abdomen of 2.

PLATE XV

Fig. 6. Coratopsylla dlongatus 2, p. 542,

7. s octacterns 9 p. 543,

. 8 Two bristles bencath the stigma of the eighth segment of (" elowyutus 9,
. 9. Four bristles . . . " (. octactrins 9.
w100 End of abdomen of (", elongatus J.

w 11 Stephanocivens mars 9, p. 544

PLATE XVIIL

Pig. 12 Typhlopsylla: agyrtes &, end of abdomen, lateral view, eighth sternite
renoved.

« 13, The same of T. dusycnemus 3.

. 11 The same of T. wyyrtes &, from above (spread out).

w15 The sawe of Ceratopsylla {nterined ins &, from above.

16, The same of 1% gracilis &, from alwove,

o 170 End of abdomen of 7. ayyrtes 9, from above.

.. 18  The same from the side,

., 19, The same from helow.

o200 Sterna of 10 ayyrtes, veutral view,

20 Metasternum ol the sne, lateral view.

o220 The same, [rontal view, .
3. Mesosterunm ol 70 ayyries, frontal view,
w240 Eighth abdominal segment ol 70 agyrtes, from below (spread out),
w25, Tergite of viii. abdominal segment of same, 2, from above.
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